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I, Matthew D. Gieselman, declare as follows: 

I received a B,S. degree in the field of chemistry in 1998 from Olivet Nazarene 
University and a Ph,D. degree in the field of organic chemistry in 2003 from The 
University of Illinois, 

I have been employed by The Lubrizol Corporation since 2003. Since that time I 
have been responsible for invention, process development, synthesis and formulation 
with dispersants, antiwear agents, friction modifiers and corrosion inhibitors. 

I am a coinventor of the invention claimed in the above-mentioned case and I am 
familiar with the references which were used in the rejection thereof. 

In order to illustrate the improvement in performance of the compositions of the 
above invention, I assembled information on the following experiments, which corre- 
spond to those reported as Example 26 (ref). Example 27 (ref), and Example 28 on page 
23 of the Specification. In particular, I identified from our detailed corporate records, 
combined with my own knowledge, the specific identities of the dispersant components 
and the lubricant formulation compositions. While the specific syntheses and testing 
would have been performed by others, my familiarity with this area of chemistry and 
with the Mack T-11 soot testing, together with the detailed corporate records of our 
mutual employer, has enabled me to provide the following definitive identifications: 

Example 26 (reference) is a baseline oil similar to a commercial composition, 
including an olefin copolymer viscosity modifier, detergent(s), overbased calcium 
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deter gent(s), phenolic antioxidant(s), a corrosion inhibitor, and other conventional 
components. In particular, it contains the materials and amounts as shown in Table I, 
below. 

Example 27 (reference) is a second baseline, identical to Example 26 except that 
it also contains a succinimide dispersant based on a isobutyiene/isoprene polymer of M« 
2411 and a mixture of polyethyleneamines. The dispersant in this mixture corresponds 
closely to the material of Example 13 of WO 01/98387, Burrington. 

Example 28 is substantially the same as reference Example 27 except tliat it 
contains, in place of the dispersant of Ex. 27, 3,1% (1.0% active chemical) of a 
dispersant viscosity modifier of the present invention. This was a different batch of the 
material that was prepared in Example 14 of the present application, that is, the amine 
was 4-axninodiphenyl amine and the maleinated polymer was based on an isobutyi- 
ene/isoprene copolymer. The number average molecular weight, M„, of the copolymer, 
was about 7000, The slight reduction in the amount of the viscosity modifier in this 
example will have no effect on the soot dispersion properties of the formulation. 



Table I 



j Component, % 


Ex. 26 
(ref) 


Ex. 27 
(ref) 


Ex. 28 
(inventive) 


conventional polyisobutene succinimide dispersant, 
including 50% diluent oil 


9.44 


9.44 


9.44 


zinc diialkyldithiophosphate, including 9% dil. oil 


1.36 


1.36 


1.36 


sulfurized olefin antioxidant 


0.55 


0.55 


0.55 


hindered phenolic ester antioxidant 


1.19 


1.19 


1.19 


overbased Ca sulfonate detergent, incl, 42% dii. oil 


1.16 


1.16 


1.16 


overbased Ca sulfonate detergent, incl. 47% dil. oil 


1.57 


1.57 


1.57 


overbased Ca phenate detergent, incL 27% dil. oil 


0.53 


0.53 


0.53 


overbased Ca phenate detergent, incl. 39% dii. oil 


0.95 


0.95 


0.95 


corrosion inhibitor 


0.03 


0.03 


0.03 


polyisobutenyl succinic anhydride 


0.06 


0.06 


0.06 


additional diluent oil 


0.46 


0.46 


0.46 


Poiyitieric viscosity modifier (including dil. oil) 


7.4 


7.3 


5.5 


polyisobutene/isoprene succinimide with poly- 
ethyleneamines, incl. 55 % dil. oil 




2.6 

(1.2 active) 




polyisobutene/isoprene succinimide with 4-ammo- 
diphenyi amine, incl. 68 % dil. oil 






3.1 

(1.0 active) 
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Each of these three samples was subjected to the Mack T-11 test, as described on page 
23 of the Specification, The results, viscosity increase as a function of time and wt % 
soot, are shown in Table 11, which is duplicated from pages 23 and 24 of the Specifica- 
tion. 



Table 11 





Exampl 


e 26 (ref) 


Example 27 (ref) 


Example 28 




Baseline 


Baseline + lOB/IP 


Baseline -f lOB/IP 








dispersant 


dispersant^'VM 


time, hr. 


wt % 


Visco^itv 


wt % 


Viscositv 


wt % 






Soot 


increase. 


Soot 


increase, 


Soot 


increase 






mm"'/s (cSt) 




mm^/s (cSt) 




nini v's fcSt) 


0 


0.16 


0.00 


0.21 


0.00 


0.15 


1.92 


12 


0.44 


0.00 


0.61 


0.00 


0.59 


1.51 


24 


0.67 


0.00 


0.80 


0.00 


0.80 


1.41 


36 


0.98 


0.00 


1.09 


0.00 


1.02 


1.42 


48 


1.35 


0.02 


1.53 


0.08 


1.32 


1.40 


60 


1.66 


0.06 


1.79 


O.li 


1.59 


1.50 


72 


1.95 


0.30 


2.11 


0.15 


1.92 


1.60 


84 


2.36 


0.45 


2.44 


0.37 


2.26 


1.84 


96 


2.75 


0.72 


2.79 


0.55 


2,55 


2.02 


108 


3.10 


1,12 


3.06 


0.77 


2.89 


2.27 


120 


3.47 


1.64 


3.46 


1.11 


3.37 


2.72 


132 


3.83 


2.20 


3.80 


1.61 


3.70 


2.99 


144 


4.17 


3.13 


4.17 


r2.i5 


3.99 


3.45 


156 


4.52 


4.72 


4.47 


' 2.71 


4.27 


4.17 


168 


4.84 


7.82 


4.78 


3.54 


4.59 


4.61 


180 


5.21 


16.55 


5.03 


5.00 


4.84 


5.44 


192 


5.69 


35.66 


5.43 


7.54 


5.17 


6.33 


204 


6.14 


53.12 


5.76 


17.30 


5.48 


7.11 


216 


6.21 


139.66 


5.92 


28.92 


5.88 


9.88 


228 


6.66 




6.26 


43.35 


6.28 


14.24 


240 


7.09 




6.54 


47.21 


6.53 


29.43 


252 


7.58 




6.96 


71.46 


6.84 


50.29 



These results for Example 27 and Example 28 are graphically presented in the attached 
Figure. 

The results show that the prior art material of Example 27 exhibits a gradual 
increase in viscosity followed by a significant upward break at around 5.5% soot level 
(192 hours into the test). The material of Example 28 also exhibits a gradual increase in 
viscosity, but its significant upward break occurs around 6% soot (216 hours). This is a 
significant improvement in providing a lubricant which can handle an additional 0.5% 
of soot, compared with the prior art. In the Figure, the American Petroleum Institute 
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has established criteria for perfomiance of oils in the "Service Category CI-4 plus'' for 
use in high-speed four-siroke cycle diesel engines. Oils whose soot handling curves 
pass with in the rectaxigie shown in the upper left portion of the figure fail to meet those 
requirements. The reference material of Comparative Example 27 fails this test, while 
that of Example 28 passes, 

I further declare that all statements herein made of my own knowledge are true 
and all statements herein made on information and belief are believed to be true, I 
understand that willful false statements and the like are punishable by fine or imprison- 
ment or both (18 U.S,C, 1001) and may jeopardize the validity of the application or any 
patent issuing thereon. 





(date) 



Ndatthew D. Gieselman 
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